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m m » 

[0001] &mWfe, TiCl ^•tf^Mm'fb^^CatCi«9jl7C^3ffiLT^MTiX«Ti^$r 

4 

[0002] &mTi<DHM&)tem&:bLX\-Z, TiCl ^Mg^i^^-r^n— /Mfo^-j&lft-e 

4 

4 
2 

[0003] ji^cxg^ov >rpu<fftK-r§t> r©ii-eii, s/s^rt izmMMg&ftm 

TiCl ^Mgt£J;»9iM7n£*u ^^^^MTi^^i-^o ^^Ufc^JgTitt^^T 

4 

^ttm-r^o z-thtmrn^ ^atMgci t>mm%:mz.wi±~rz>tf, ^B*M g ci <d 

2 2 

JfcfiteM&M g £>JtS±*9*:£v\ ^(DltS^cDfcfe, giJ^LfdtiiiMgCl ^T;& 

2 

[0004] /ismzxz&mTwm&xi^ ?ihmfe<Dm&$:miki-z>z.ttf*imxhz> 0 

4 4 

<DW&mmmmsMm&t\^xn^(D^ttm^bt^ 0 

[0005] ^n-;^-C©4ttt^^ft5luii, Titf>Jj§C£f-Cfe5TiCl CD#fcjjg>£^ x IP^®! 

4 

5 0 u6>u ^i«^^^:#<u-r#*5i, M&i,tci£mmm&<DT&i£xiZBCj&m& 

iCttfoX^-?. Mffi^MgCl i>m<9, ^tLiCTiCl /^#y&£*L3J3^&5fc#\ TiCl 

2 4 

4 
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[0006] t©^*, &&mn &MB.fo<DTiCl #;*^TiCl t££<D&Rj&&i&fa fch£> 

4 3 

4 

[0007] Tici <Dfc&mm&3:%<-rz>^ mmx^o^^^^^m^it^Tmrn 

4 

4 

[0008] £fc, ^n-/V&T*fi^^^(D^Mg^0^ffi3fi^fcltT*SJ^^fTfe4x^ 

4 

4 

[0009] Tici <DmffimmK\gM&w*R&T?3mx»\tt\, ?v—/^mx^ mmM S 

4 

[0010] ^n-;^lil^©TiSil*&tifCH: % TiCl <DW7cMtLXMg£im^ Mz. 

4 

UT, Ca(c:J;?,3l7uS^&^ffiV^/cTiM^^i:bT^i. KfS^ft KCaCl tf>i£8l! 

2 

ir&$.itz>bm^ r^^Tici jfx%m%$;L.x, caci (Dmrn^xmrncatn 

4 2 

CI ^HJ^^-&^^/5^IS#W^482O339-^0J^B#^tB«^TV V5„ 

4 

[001 1] Cafc«t53B7C-ett % TfB<7Mfc^5£(a) <Z>KJSfc:«fc*>, TiCl frb&mTi&±)&^ 

4 

^rtti^^CaCl aSW^JtS. Ca«Mgj:«?Clt<D^fP^^^< > JgOgftj^iiTiCl 

2 4 
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TiCl + 2Ca^Ti + 2CaCl • • • (a) 

4 2 

[0012] m^. ±m*m&Wfm4820339^wfmm\zmm£tittmx^ ca^atca 

2 2 

4 

4 

[0013] U5>L&^<b, _bgE*H^fF0482O339-i-K^B#(CfE^ttfc^{i, 

Ti^&tLX^-r§^«S^-efe5 0 al55^JiL-C^MCa<D^^ffii-^# 

^MCa<D^(ifii46T^tt-efeSfc*. Z.ti&ffiAL.X@.mirZ>b, M5t=«^ 

4 

?tV^Catt^l«9^V^^^^{cilbV>rit>, CaMTcKiSTi^i&^&OXI^fb&IM 

[0014] flfe^Ti^it^-^iU-Ctt, ^B#fF^2845386-^-^^B#^fB«^4afc^-^y^ 
(D^&^fe^o TiCl ^S**"f x TiO &CaiZ£'9m&W5c-$-Z>mfcV>>U 

4 2 

2 

[0016] _LfE n ^J^^-r^^^, #38W#e>Hu TiCl (DCa^^t-* @ bfc Q ^(DC 

4 

aiiTn^iSTi^^&rii, BLi&^fc<DmmcaWi<Dmmz.Tici mm&z 

4 

^i&CaM^ffi^'CTiCl tfCalZXyMTGZ^ $fc^:R<D& 

4 

[0017] ^JgTi(D*»£|1?|B#^ ^®!CaCl ^^Sig^^giJ^-rS^, ^SfeCaCl CDitfi 

2 2 

te|gmCa<^itfiJ;l9:*:#<&5o ^>itM£>fc#>, giJ^Ut^g&CaCl ^-f^^ 

2 
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[0018] Z<Djjm\Z. MgMtt£tt&k—%m®LLX^Z>i>K MMJ&g&CaClJZCa 

2 

a«CaCl fcl. 5%WTO, C©*j!PS*tt, jItcX^, g«J£U5:*gi8!Ca 

2 

ci ^catci \znn.^ir%ca<DnMM&T.nx'm&<Dftm&mmiz-tz>tc.it> 

2 2 

, t£^kmfflte<»*£#;l<b*u ^Blicaci <Dft&bhb*h&m£ftx^tco Wh 

2 

. CaCl ~-<DCa2£j$?/5S— oOMHi^ot, Ti^X^^^M^Cail5fc{i 

2 

[0019] ^J:5WaT-t?.*^PJ#btt. i^^Ca^^CaCl {£^5?-rS3li^L& 

2 

i^^i-f m ^gfccaci bht*hmm&)iz.mmTz>~bz&mi,tco Wh, c a 

2 

tf^IiCaCl ^^fif-r^^tfi. ^^SliCaCl ^CaitTG^J^Ti^tfc^jfc 

2 2 

[0020] ^rLT, iO^H-CaCl ^T*<DCa5t55SJ££ffJffl1-;frk£. 3£#-mKJ£W«l*30> 

2 

4 

2 

-T5£Ui, CatCaCl <D««*^(llltftf^W:^5-e&?), r*uK:<J:52lWb<»*t> 

2 

[0021] ^MoCa3B^lJ:«t5TiXttTi^ofil5t*'ifett, -^©jtiS/^M^ 

2 

[0022] UA^t), &3^£rJfctfci"*l/fif* 850 t C^*5lt^Mg<D^^iflt}i6. 7kPa(50mmHg 
)T*£>5<Di£*j-U Catf^^UBiO. 3kPa(2nrniHg)£^#>-C/h£<&3„ ^O^M 
JEE©ffiafc6*6>, SJ&S&SOLhSBrtffi^ OTitff Wftf*. MgS7C^lt-<TCaS7n(D 

:fras*«taiwfc<fcs. 

[0023] ^<LT, OYIK&c fr^Sc) t-*5V ^Tfi, TiCl P|&M0>*:*MJ*:a s 'f»rte 
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2 

[0024] tt, ^ffiSCaCl *-e©Ca»7GKJ£teBf B LfcTiX}4Ti^^i&^&^ 

2 

[0025] 1. &1<OW£Jj&: 

(DCaCl S^^J-OCa^^U^fiiillS^^^rt^i^U, -^O^Sl^f 

2 

4 

^^^^^5^^X@t^tfCaM7C^<J:STiX«Ti^W$iig^^-efc5o 
(2)^KDM3t^^f*, ^SllCaCl tt»TOCa3S7cSJ£^^<S*^-T?fc«5x -t 

2 

2 

6TiCi o^M^^^-ct^o ££>fci. *»CaCi wzrm&£j$.£itz><?>'e. 

4 2 

[0026] 2. ^2<D$j3t^&: 

2 

4 

WLtT5CaW^lZ£ZTiJllZTi&&<Dm&j3fe~e&>Z> 0 
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[0027] 3. ^3, ^AtDm^m 

(Dcaci &^frR^ca$mMistzmMM&5Cfom^ftfc{%wu ^(omm^ 

2 

4 

assoo-iooor-e, ftjfeca^c («*%) ^IBi^om^tcDM^^TfB (1) s£ 

C ^ 0. 002XT-1. 5 ••• (1) 

(2) CaCl ^^E.oCa^^bfc^Sili^?r^^rt(c^U. ^r^^ife^^ 

2 

©CafCTiCl ^fS^^TTHUlE^^^jciTi^^^^^^xat, SolE^Bl! 

4 

4 

v ^CaM^-£5Ti<DM3g;^-e£>o-c, 

/^soo-Kxxyc-cv etiiECaift^c (jf*%) ^8&:&otfiS£<D§i#^Tie (i) 

C ^ O. 002XT-1. 5 ••• (1) 

(3) ^3. 04(OM5t*"j£fi. 3!5ug!H£Ca£r<£/8LCaCl ^tf^gfc&^Cairn 

2 

ci ^m^^^^^, Tici -^Tici f£k*tf&j$L,Ti<D\aiu%}mi)mT -rz-ttftt 

4 3 2 
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2 2 

[0028] Mm. CaCl tNaCl(DM^iill^{^tt2)^Jt^i:St^;cD^^^-ri2|-e 

2 

<fe><5<> 

07tt, TiCl Sr^lfiCaCl (DCa-Cil^ci-^^OCa^Si^liiiCaCl 

4 2 2 

[0029] ^m^mi, w,2, w,z, &£Tfm4(D$mjfmi<Dftm&. ^tc^^mz. 

2 

4 

Ti^±m^mtmmm^mr^mjimt^Ayx^ 0 

[0030] MlCaCl OTiCl (D^^tbrtt, TiCl SrlggtCaCl 

2 4 4 2 

^CaCl ^^<DCa^*J~r^TiCl (Dg^^i^* 

2 4 

Z^t&XZ, #(CM*UVn 0 ^gilCaCl *gO$®l-TiCl £#t^bfc«9, ^ 

2 4 
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2 4 

[oo3i] mmcaci &±\z&&&tiitmAcam<Dmm\zrnci <Dm&t$i&utm&* 

2 4 
2 2 

^J&a^MU TiCi <?5#^5il£oJi^:^#orJtmiieife^j^^^{j:^fc>^ 

4 

^m&^Ti£m&mmv% . ^sjs^^^wiftu-e^s. sp*>> ^a&caci 2 

«±^j»Ca«Sr. ^BtCaCl ^^<DCa«r^Jffl-C#5S*t-»<fiy*U^UK*8-C 

2 

4 

[0032] £bK^ TiCl CDfy^HLT, TiCl <DCa3B5c$fc&ififfl-*";fXfi£* MgiS7n(-J:S^ 

4 4 

MgiBTc&JBv^n— /Mfe-ewu }§ffliMg$t(D$tffitrriCl 0>»cffcS:{fc*&-*-33&s 

4 

4 

SCflS&AU TiCl £SJ&bT£feS£W£rM^£-#3o 

4 

[0033] £fc, ^BtMgCl M^^TiCl O^Srtftji&L.Tfc, /X/V-BI§^<D|SS}2#^L 

2 4 

-case (DmMmmmrF-tzfr. tici ©'^^i^wsw 

4 

*gfi!&MgCl actflCTiCl £tfej&L-Ob. ^(D^gfe^fCMgaS^UeWcfe, 

2 4 

[0034] £*UC*frU TiCl cDCa3§7C^«. ^SfeCaCl jgcft-TiCl 

4 2 4 

#^^^yX/KDK^^^u^iv\ -(Dtziisb. mmcaci *&f^<DTiCl 

2 4 

OiBf*&3aS RTflBt?*>9. ^HfcCa^^OTiCl RH^fe^o /X^Bl 

4 

[0035] itf^ii"?, TiCl (DCa.m7vmX~&Z>OYIKm(jr~-' IC&I ^Xte. TiCl 

4 4 

Sr^SbcaCi ^g4 3 ^^^-c^l:^#t^i-5<5o^^{c«bv^^^ h^±^-<d 

2 

#ti&^ifiSrPajs«:<jaffl-c#So *«caci m<Dmm\z.Tici zmrnvtcv, 

2 4 

^sicaci m±\z$Hft£titcMMcaWi<Dmm j $ , m'p izmci <Dmb j $ , xx&& 

2 4 
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[0036] mmcaci m*\^f&^tcTm<Dmm\<^mu R^^x-mmc^ci m 

2 2 
2 2 

2 

[0037] JSfflSCaCl mtp\Z.Tiffi±tfrtZ>bmmz.. CaCl &M±-1~Z>o jgjftCaCl $Lbt- 

2 2 2 

2 

2 2 

b<, Ti<D£j&\Z.temZfr1t&<Dm& m*>, CaCl if Kl^fcUfcCaas^ftStLfc 

2 

[0038] Si^^^^^tm^tbfcCaCl O^&VM-olNTfi, ^JxSrCatCl tfctt 

2 2 

*SS*UV>. £fc, n$L5mx*±ffc£tltcCl £TiO l^/S^-fr-CTiCl 3r£j?fcU 

2 2 4 

[0039] Z<D£?i£9-'(?A'&M)$rrz>Zkiz£9. mATMtmffittCa&ffimxhW^Mb 

4 

-CCaiCaCl SrfllttlC&lCT£j&£tf&V^&|^S % Ca^it=i^h(D{£M-t?fc5o 

2 

[0040] tux&Oii'P. &MTi(DJimW£&MlZCa&&m&nt£fr<>t£m& ^ CabCaCl 

2 

<Dftm&mmtez.k&$>z>o mi,<nw-tzb. M g »M g ci &mmi>xmm&tiz 

2 

2 

[0041] — CattCaCl <Z>m#PtCj;9S83tSiX«*^ £f&£tbfcCaJiCaCl 

2 2 

fc«\ Ca^»tS:S64sJ;<*liti-5w^^j8U<. ^K^&LfcCaj&V^yr^aV 

2 

Wm&ftMttzbfc£9Ca<Dmfc&&MftZt£b*<D&W&TffrfrX^ ^>tf^ 
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[0042] Ud^UcdSfe. OYIK& (^r—^y^m (C*5V vC J*. Ca^^bfcCaCl SrSflEftj 

2 

2 

2 

BUfcO* — *|Bi^ili^Sr^i-S<3:5{-i-tv«, CaCi tpKigflfLfcCatfv* 

2 

[0043] OYIK& (&—^y?m) >Tf3\ *gja^UTBfc,&/^780 < C<Z>CaCl V V5 

2 

2 

[0044] 01«\CaCl ^NaCl©j^j§iSfc!fe^fett5jft^it*fci»/S©BI«^i-|a^ 

2 

fe5o |BIHt!^f"J;5^, NaCltO^^{C-rtl.^8!^<Dil!l[^^500 < Cg^*-C 
Ttf 5£fcj&S-C#3. CaCl ©iB^tt^tt'Ctt*5l780 , C-C*)?), NaCKDjUj^^^M 

2 

iHXT&% 0 -tLT, CaCl O^-a-it*^ 30— 40%(D^ffl-e. }&&lft<^iB^ttt6 

2 

[0045] »i«^±l!:igj»Ca»tSrfiy*-r5»^, mMi&%Ca<DM&X3b%838X;SA 

[0046] ^|XL« X Cat$Mgtm&tt^tX*M&&516X:'§iXTlfZ>Zb&X*%Z>o CabMg 

2 4 

^mmcmwv^^mm^mm-r^t^x^ 

[0047] TiMMtcgiL-Ctt, S^^Jl-TiCi ;tf;*&l£JB Tici tfxbm<n&m&4k 

4 4 

TiSr543t-rS-tt>BriB-e&5o TiCl #*t>ii&©&«Jfrffc 
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[0048] i-i. mimwete 

2 

4 

[0050] mmmxi-i, Btj&mm n ^st^br , caumm^tcmmcac i 

2 

2 

[0051] ^bT. M^I&We^J;?), &Mm4£'0ftM<DmMCaCl Ti 

2 

ci &^t!&mmkVdkL,x^ Tici <D^^^$ti^o ^8t^4j;«9 

4 4 

l*3#J-e. Jg&liCaCl f&fOCalclJOTiCl *S3B5c*tt. -t<OSS?jttCaCl 

2 4 2 

[0052] ^SiCaCl ^tfm^Jji&^nfcTiCl ##<D&i&£fcoT*<D^lttCaC 

2 4 

1 «*«r_h#U ^HsCaCl mt<DMm:&mttZbiz£Q . Rfe&&&m#>Z>Z. 

2 2 

[0053] R.J&m&lft<Z>frffim4£*)ftW<DfeMCaCl ifcrp^f&ZfrtcTmte. WW 

2 

mcaci mtrnzTttzmsmzti. &ffixmz.mh*vz> 0 
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[0054] &m&4£mW^<D&KfcfoK£VCaZm&£tltc.mmCaCl mt±.&1&3£4 

2 

2 

[0055] ftffim4£.<0ftMX^ mmCaCl ^(D_h}C^$^c^BlCa^^^^gilCaCl 

2 2 

2 

2 2 

4 

[0057] frMM4i-Z, tizmm<DCa%£<S&mmCaCl Wit, &m&<DCa&%$k* 

2 

2 

[0058] ^SlXm-Cii, ra&^lri>ib^gl!CaCl ^£^&#ffl$;ft,fcTi*&;^ 

2 

BfcCaCl ^^^tbSo AffcWt-tt, ^:(OTi^$riIMU-C^iil!CaCl Wt^®*) 

2 2 

2 

2 

[0059] m^xa-m^ R!t^mRxf^mx.m^mA^tbtc.mmcaci mm^ft 

2 

fi?MJ;«3Ca£:Cl ^tC^gt^tV. CaJiS^^lrt— M£*b£ 0 ---C% CattCaC 

2 

i /^b^#iit-rsi&^f*£v \, caci t^^j^^ii^i^M^n^i^^br^ 

2 2 

2 

[0060] «^xm-eii§dfeLfcci ^r±, ^bx@^i^bti^o ^-Cf*. Tio mmt&m 

2 2 

4 

2 4 

£9SJft^lft^A£*V5o -tf><£5^ CaCl (Dmm^^O. W7Z.fflX&Z,CaR 

2 

2 2 
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[0061] 1-2. ^MMMWi 

[0062] rcD^^^Tii, »5BS|-e*>«^ittCa^*S. SWkCaCl $t£<aitfi^l££»9# 

2 

2 

Ca<DmM%}^&±&Z> 0 ^_hbfc^SlCa«, ^SfeCaCl *©_h*lC«*9, T# 

2 

2 

[0063] 1-3. M3MMl&1Et 

4 

4 

4 

£-5*J-£ft/^gi!CaCl $c^£b5 0 ^OCaCl (DMm^X^O. CaCl ^<DCa<D*gfc? 

2 2 2 

[0064] 2. &2(DWkj?fe\z.^ v x 

x tt^Bfi^i:* ffc/3B7cKJS^« ^m-rcam^m m^^^n^t ^x<o. 
^m^<D^mca(Dm^£uzm^xmm^^mTi^m^i-^t^x^ 0 

[0065] «^^^J;9^$^CaMiH^^^KJ©^^M"r«^tt, Ca£ 

ttmmmu xfoz>frbx&z> 0 



WO 2005/035805 14 PCT/JP2004/014725 

[0066] nM±U^±&£ttCa&fc!&m&ft^m>ATZ&<DCmm£VX}^ ca*m 
. ZblCfe&mCamMCa. @#:Ca^Pp^-r)^m^. &mCak&MmCa<DM 
giiCaCl (CPS^-f, NaCl^t <, <Df|b 1 <D^C0^^®l^-efeo-C 1 b<tV^ 0 

2 

[0067] OYIK£fcC*— (DMMf&ftteWrZti. CaCl Sr^*J.oCaiSjS*bfc» 

2 

2 

MCaCl ^giJ^-f-^ o o*«Ji§#Ca**dHaTU CaCl ^Jp-T*. 

2 2 

[0068] mTc^m^w^xcam^mr^tmmm^ c a £ 

«M3fei-^o CaCl 3&S##U »»Ca«af*S±#i-So -5bTCa^ 

2 

[0069] Mx&cDia«?, oYiKSKra- — Mm) \z.&\^x\^ frfom^fonmim^mfc 

tfzzt&x*zz>zkfrt>&mx%z> 0 
[0070] mM&±.iz.mmcam&&n-tzm&. mm^ca<Dm^xh^838x:sx±izm 

OTf-Ttf Z>Z\b&X%f£\< ^ Ca\z.fc<DT;vjjy ±m&m j $ > T/i'%})&m%mi& 

[0071] #lx.k£, CattMgt^i"5^i:-eili^^516 < C*-eT{f 5Clt^-e#S„ CaiMg 
<Ba-g*ja>&igHfc£^ l4Cabd^»*-f , Mgte^^U£V^ci?>, Ca^MgSr 

*n*.fc»i»4feJPISHSffi-r«»^-et>. ^St^^^^bfcCa^TiCi £3t^-r3t 
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[0072] OYIK& ^y^m) ^33V vCtt, mM&.kL,XM&mz.M&j)>780X;<DCaCl 
£ffiV^^ CaCl -NaCl, CaCl -KCl&^otc27&&<D$gm& J $ > , CaCl -Na 

2 2 2 2 

C1-KC1^V >ofc3^c^©^Sl5^ffl V ^Z>Z.bhXZZ> 0 
[0073] ^ffi-r^Stm^oV ^(Dl%.fe&Tlftttf^tt(DM!K&&m-tU 

[0074] mmmi\^T£oi^?&M&<nuj£%Tt?ttma'Z,mmi&bi'X,caci t 

2 

m<Dm.h<Dm&t&$:m^^*u-£^\ -r^t>%. caci ©sf^teMwmso'c-e 

2 

> ft<£-C|t500 c C*-T?T/5^o -^rUT, CaCl O^-^it^^30— 40%<D^mX, 

2 

[0075] CaCl ^NaClcDm^afe^^Mffl-rS^fC^. &§fcfe£rfe 

2 

2Na+CaCl ^Ca + 2NaCl(T^600'C) ••• (b) 

2 

Ca + 2NaCl— 2Na+CaCl (T>600 < C) ••• (c) 

2 

[0076] BP*>, CaCl {ZNaCl^m^Xmm^fDUm^TlfXh. 600 < C^X^#-^tt 

2 

^ifci^'t't-Na^J&U Cate£j$L&V\ Z.<Dtz.ib. CaCl ^NaCl^^LT^ 

2 

gt^(D?M^Tff S^fi, ^^600t;^TC&5£5t-NaCl£^U J.O^ 
[0077] ^Ca^^-f-^- 5l5nXS-e{±^ RT^-Cfe§^ % Ca&M^-TS® 

2 
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2Cr-^2e"+Cl (mM) ••• (d) 

2 

Ca 2+ + 2e"^Ca (mU) ••• (e) 

[0078] r^-e, ca\-immm^mmir^^ ^a^mmmzmmv^ \ *fc. mm^m. 

[0080] 2-1. miMIMMM 

oMMmbtmrnztLZo &i&m&m. c a ^mbi,x<Dmm^^^ 0 ^ 

(D^mm-i, Ca^it^l&J^m^MVtcCa])^CO^mCaCl -C2>5 0 CaCl « 

2 2 

[0081] SJ^^iri*,^rtC0^®'^4 , ^^(DTiCl ^ffcL-C&A^tbS^l- 

4 
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[0083] — Tii^m^nx^T\W)^m^fvrmmmi^m ^(ommMx-h^o , c a ^ 
[oo84] mmmx^ mmmx-hzmMcaci &mm8tmm9<DmxmM.ftM£ii. n§ 

2 

2 

2 

[oo85] TiftMTMfrt><DmM&^ mm8<DmizmA£tiz> 0 m^ioi^ m^^nm 
[0086] mm9<nmxca%±i$ l ffimu cav^t^tcMmm-t^m^u^mA^ti, 

2 

2 

4 4 

[0087] zL<D£o^ mimnmnxte. mmmca^mm^t'^mcaci )^>i7GX*i( 

2 

^m»$4afcCa^^x@(m^7)^tt^$4^#f^^^iSi-^^^«t0.5l3fn 

xm(^^i)^Ti^3t^^$^ o mn-rtLi^ mi^ca<Dmm>mmvh 

[0088] fc:j3 % MM&VM&te, V ^-ttMDJLWiXhCaCl (Dgfe^C (^780^) £9 i#iV ^fi^ 

2 



[0089] 2-2. W.lWfeM 
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2 

tNaCKDm&mZ&mTZo CaCl £NaClte, 600X^X^5^-^ 

2 

[0090] i^cii (Kj&^i) &u*mft?xm («fl¥«7) -e^Bi^^?a^^6oo < c^Tf- 

2 

[0091] CattMg£Jfc^TKJ£ted s itSv^faft»e>, «^£^T?«CaK:^Mra»fc5*F;Hv) 

[0092] — *\ Ti&mxm-cti* BLf&&mfrbm&m*Tmi:m^ wzm&xftwmi 

f£:<DCa)^^Na{Cft^at;^(b), (c)M0 o 

[0093] NattCat^fct)»j9fctfiic»«-fri* % ^SfeitXt^JbU MMm>bftmirZ> 0 W 

^J^CaO^A^i^^^yT^^a^t^^^iSa^^^ffiT^^Ji: 

[0094] »j^d^Na<o^^i^*Lfe3l7c»J&JRr4. KJCS^SSI }-M$tbS„ 

lXfe, ^<DmM^&600X;SATlZ.ft}M£tlZ>tc$>, Na^Ca{^^«9, Ca^*if?S£ 
iV&o 06{C^i-Ti^g|xmtt, Na^8SX3g^^T*5<9, «apXg^5£5i&Bfc& 
^^H^Ca^Nat^^^lTl^^Lr, ^T^CacDm^Xg— <D{RA^PI.iii-rS^ 
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[0095] **5 % frmwi i fo<Dm&&<DMSL%, ^^imimMm7tm^Qoo°c^y 

[0096] 3. ^4<DMat^{CoV^•r 

CaitTG^iSTij^i^&^^-CTiCl ^Ca-eal7ci-?)^{C, TiCl -"^TiCl 

4 3 2 

*s^fife-f 5»^* S *)9. ^JRTi©|HlJRSftap^teTi-5. TiCl ^TiCl <D£f& 

3 2 

2 

[0097] 2W6M#e>W:. r<Z>^MSr»*-f-5fc«)^Mt^^m^c^^, WT© (1) - 
(4) <&miti&afL&nzz.b&-e%1to 

) j5so%©|§£0 % mm&<PX<DTiC\ ^TiCl <eif©^fife^BHIFlcft*. 

3 2 

(2) Tici ^Tici tii£<D^mtmmM<oumz.^m^. mm^um^n-t^x-h 

3 2 

, i&rgxh, Tici ^Tici ^t^^itc^!), Ti^tfmw&T-r&o & 

3 2 

ffl!^ftjg?EStaffltt. 500— lOOO'C-CfeSo 

-a-Tici ^Tici ftwsy&L^-rc ca***siss<, »i5tt*£©iaaE*s«trgB*ars 

3 2 

S«SBBrtcD<g?a<B!i"CTici -^Tici jfc^o^ft^ifliftiiixa. 

3 2 

(4) &BkiiM>Cajft*C (fC*%) iMT (X) ^TfE (l) ^CDM#«^-T 

C^O. 002XT-1. 5 ••• (1) 

[0098] fiP*> x TiCl ZCaXWyu-TZmi^ mm^camstR^nm^mM^mn-r 

4 

ZZbfc&QTiCl ^TiCl *if©^Sr«l©JU Ti<D^3»4*£fa 

3 2 

3 0 *fc, ^laot, ««?Xm—^^^^B4^ c t 1 CDTK^-V(Ti 3+ , Ti 2+ )» 
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C0099] 3-i. m3(Dm^m<Dmm^m 

2 

SJ£*»lrtl!:fiy*U -£©i$i»CaCl t^OCat, DfL^i^W 6*^^bfcTi 

2 

4 2 

[oioo] (w-rs^stcaci Mo^®f4. mmmm f g5£'om<ftMm4(D±ffi£K)m * 

2 

2 

2 

[0101] |fr|BH2^-*-#|jfc-C|*, #P$tM4<Dft{I]<Digai!CaCl Uhl^fftCalK^ 

2 

-TS^^J;^ Ca^CaCl izmMZltXl^ ZL}UZ£9 S CaJg£>ibT^<£>CaCl € 

2 2 

^CaSr^J&-e#. i KJtS3Sft*Sr±lfS-fc^Rri6i:*5. TiCl j&scajg* 

4 

[0102] mmcaci m±izcam&feMWMizm$?tz>tcmz.n s mM&<DM&&ca<Dm 

2 

^(838 < c)^T^-T^f5^^-e#^v^^^ca^^lfeoT/^^^;±p^Jl^T/^^y 

MM&5l6X;-kXTlfZ>Zb&XZZ> 0 #8ftli4£*)f*HRiJ 

Tftt. ^SfeCaCl «*<D±tCfiy^$tLfci§iaCaacd»e>iSEiBCaCl »t^CadSjg#U, 

2 2 

tt^ti^*^ 'M^zvftwkDmmcaci m^mjcmm&^&mxcatf 

2 

[0103] ^(Dx^^mm^i^w^tvtcmmcaci mwzm*m^6i>*&nci <d 

2 4 

#*&0fc»&L-C, JSiBift^^Ca^RjS^So r*tfc,fc«9. TiCl aSjB5££*u £>Mt£ 

4 

2 

[0104] £©0d"T?W\ JfX$M<DTiC\ &W@$gBCaC\ ^vk%&ttZbl££<0@i1&LrX 

4 2 

V^o Bfc£i&*h,fcTiCl <OjJ*YZ^ &m<DfflLW£^.fabtj:<oX&m.CaCl m t P&± 

4 2 

#-rS<Dt?, ^ifeCaCl t^iW^jK^ ^gj-CaCl ^©«*£fc<£it$;|x5tf> 
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[oio5] m3(D§m^mx^ mjuxmKm *i»caci i^ricb*:Ti»sriWB 

2 

MfeCaCl ^^^-Uti-S r^glxmj §r^tf o ^BtCaCl M^tC^bfcTi^^) 

2 2 
2 

mtU ^ffitt«rW«)«fc«>»!iW:, ^i-5Ti*S?iBCaCl 

2 

[0106] SJfe^«l(Z)iSc«P^i^BfbfcTj*fef4, Ti#WW3^^^SllCaCl $tt*icT*-K: 

2 

2 

2 2 

2 

2 

[0107] 03<D$at;fr8rm % Tici ^rCa-eilTc-r^^^. fto^Sfclfc t©f 

4 

^BfeCaCl (DCa^C («*%) 3^ C>0®ft%. ^®!^?aS/5 s 500 

2 

[0108] ~(D£7?£3zi$T-T?M^!fc!fc&fti3 J £Z>(Dte, TiCl <Z)CaUl«tSai5cSJES^5ifT"t- 

4 

Z>mnX*TiCl ^TiCl ^^-r«»^dS*>«dS, ^*l,kO£/&£l&JfcLTTi<D 

3 2 

HUlXSb^teTSrJil^.Sfcfe-efcSo cSbl^ ^ffilCaCl ^{CTiCl ^TiCl 

2 3 2 

5T/-RS/S£. *©ij»©*y— KSJS^ie^fJx Ca^#@*«5^Ti-^^v^5 

[0109] JhSB0>&#-e. HJStSl rt©MS©CaISC (Si%) c>o«ft%ti- 

3<D«. i8li|©iai^||<, *5i^800 < C^<D^'a-f*. TiCl ^TiCl 

3 2 

CaSI^CdS, C>Oa*%t?fetbtf) % TiCl (DTI^OjStcH^^^CS^)^ 

4 

[0110] MM&<DTmnm&500T:t1-Z><Dl^ MX-!*. CaCl i:NaCli<D^M-C«, ■=& 
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[0111] K7fct % TiCl <£r*£®CaCl «?«f<DCa-eai5ci-5BS©Ca«fiEfc»iBCaCl ftcfig 

4 2 2 

2 

C (!£■:%) «\ C^O. 005«S%, »iBfc£©ia&S:550~950'C'C*>9, iWfECa^ 

C^O. 002XT-1. 5 ••• (1) 
[0112] _hfBI37i±, |friE02K:^b^«:^Sr*-t-5K*S^«fci3V^T, ^BtCaCl ^jS. 

2 

^800 < CXte900 £ C^{£?£U — ^SOTiCl ^S^J(&U ^SfeCaCl ?g<DCa 

4 2 

^SSrH* ^3£bT, TiCl (DCaiZXZMTufcfo&ftfrlt, TiCl &OTiCl (D^fifc 

4 3 2 

[0113] _hfE® 7-e£^£rttUh*gffl^ MifeU/ ^jft^oiaStt, iufEtf) 

l-ftSo tot, 550— 950 t C$r^gll^:oiaflt<DM*UV^H^UfCo 

[0114] caM^Mi:<75Si#>^BuiE(i)^:-e^-r?)Ofi, mmtzm^Kw^&fcz. 

[0115] ft**. ^-e^CSHJ^^oV^-C^i-?)^, tufE^±^«90i^A^W(7)Mftm( 

4 

^+^^^ti^.<o-e, TfB^sS (f ) 5£<ds/£^£c, ^JSTi^^i-5^ % 

itffS^_h^?)Oj^AJ5L W^gi^i^tT^ (CaM^^V^^) T?tt. TIEte 
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2 

TiCl + 2Ca-^Ti + CaCl • • • (f ) 

4 2 

TiCl +Ti^2TiCl • • • (g) 

4 2 

[0116] £fc, mm&800X:)&T<DCam&&i&^&ifcete, Ca<Dm#m&'J?ti:<, ±£L 

2 

TiCl +Ca^TiCl + CaCl ••• (h) 

4 2 2 

-biS(g), (h)tf>MJ&U:oV^te\ CalSC(fI%)^, C>OK*%(D^#^T 

-era, TsB^#^:(i) <D&mK£ymmmam&*k}$ l -fz> 0 

TiCl +Ca^Ti + CaCl ••• (i) 

2 2 

[0117] 3-2. m^m^m^mmmm 

^^^^#oTCa^^TUfc^ilf!^^-t-5^i:(Ci<9Ca?i^^feS* 

-CTiCl (Z>5l5c^cffiv^^t^#^p^t^TV^S 0 

4 

[0118] itui£Oii!9. S^^rt^^HlCaCl Wi$ 1 X*<Dm5vR}&-t)mft'rZ>b, ^CaCl 

2 

Wi* (DCatimmtSft, Ti&tkf&irZbmm^ CaCl tmtt-tZo ^i&CaCl Wl± 

2 2 2 

2 

aci m<p (DCammtmru K^mmwmn tmw£nz> 0 

2 

[0119] Z.<Dtcl£>, m4<DM&jjW:Xtt^ Sj£<Dii?TK#^giJ3rf3CaCl &SJSW^ 

2 

mmmisthZizm^M^tccaci zsumMcaci m\t, ^mm4<Dr^mm 

2 2 

[0120] ^(Dtzfy. M4<Dwm3>m'z. cammmT\^tmmm&mMirzjLm&Mx-x 

*5«9, IiJ£-r5CaCl {-iSmrlECa^^(Di£T> M/£^ffiM^^«&V \, 

2 

rnvrmmMxh^^ mm.(D^mx.m^^^x^ ^-r^ri^mmcaci mt 

2 
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2><DmMMreh&\ Safe, ^g*^(caci )*frfc^^ik$M£-f, 

2 

[oi2i] rmMum Tm^mzft^xcammmTvtcmMM&nM-rzzLtizx 

X@-CTiCl (Dmynizm^^inZo 

4 

[0122] HtrlEia2^L-fc^®^^f [ ioT|feBJ-r^i:, MJfc^ia^Bfc!»mii5£ 

2 2 

&Mlz.£<9Catci JfxizftMisti. CateWnftmi&^zmxEim^ift^ M£. 

2 

;Jx5o ^(^#-^. CateCaCl ^^f£#grr5£^«&<, CaCl k&KM^Xh 

2 2 

<fcV\, ^J&^lft-C^ Ca^fifLfc^gisCaCl mZ&mTZfrbXfrZo 

2 

[0123] ^4CO$^5t^^« x mm^M^mx.X\^(DX\ CaCl ZCatCl iluf^U 

2 2 

2 

s 0 caci ^Kft^m^m^m^-r , eufctf * s^^tw^w^—^^^ 

2 

Hi^^^m^tU-C<Datg^fc-fr-CSiJ^i-5CaCl SrMJ^^f^-Cli^ 

2 

[0124] gp^>, ^4(OMit*-^-Cfi, Ca^S^{£TUfc^ffil^^m^-rS^t^J;«9Ca?g 
LfdM^A-£#|/&U TiCl (DWTzfflX&ZCa&ffimZ&X. Ca3^cf;Lj:5Ti<D$St 

4 

[0125] £fc. 3?4<D®tjg;^&rete\ S^Xfi^J&^fcCl £TiO lCMJ££^-CTiCl 

2 2 4 

£r£j&-r5*&ft:X@^-^ MXfiT^^^fcTiCl £SJ&^l*3 WTi<z>£ 

4 

[0126] ff||BS2J^Ufc^®^Tii, ^£?#gl;t&7«$:££<9#5 \m&L£tlX\, * 

z> 0 gp*>, mMxmx^m^tcci x**mkTM^&o, fcm(c)&Mx.x^ -no 

2 2 

^iism-eci Tio ^^b-r5„ mmztitcTici m^i&i=6^b 

2 2 4 

x&j&mmfo^ mAv. THD&j&fcj&iz&mi-z,, c^mx.^>(dx, co urn*. 
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[0127] %&(Dm&jjWre\°Z. Z.<DmkfcM!tDJM&1&&&tlZ.b\Z.H)^ TiCl (DMyn^X 

4 

2 2 

2 

[0128] ^4cD$Sit^?fe{C*5V vOfc, TiCl SrCa"e3t7C^S|g{^ KJ&^3&1 f>10>igiSfc&<0 

4 

Ca^SC(W*%)^. C>Oj|fi%, ^®H^(D?a^^500-1000 , CC>^fflF^-ejl 

[0129] w©J:5^^Sr^ftS^« x Ca&5£S/Sa s 3ifT^53B&CTiCl -^TiCl 

3 2 

£fife«rg&JhU *fc, ^J&UcTiCl ^TiCl tt^^te&e^SCatKJSL.Tifcjfc 

3 2 

[0130] HUsEiU7^-f-J;5{C N ^gfeCaCl $ttf>Ca^£C ( JC*%) C^O. 005 

2 

X©(cfe(t^Ca^#@^«D{£TSr<t9^W{-«]^J-rSwi:^-e^5 o 

C^O. 002XT-1. 5 ••• (1) 

[0131] *»M©Caa5c^STiXttTi^Oi!l3g*-ifeH:. TiCl &3B7G?-S;*rife-?*>*) 

4 

, iSMS^^MTiXfiTi^^igr^^o JErOjSTcSI^CaSHSefflb. CaC 

2 

4 2 

4 

JHHfc#BTfB£fc9, ffi^So^JSTiXfiTi^^tg^j;<a^r«j{3:^itr^So Ld» 
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[l] CaCi Sr&* J.oCa*5»^ufc»iBittSrRiS»»rt K:ffia*U ^(ommM^(r> 

2 

ca^Tici fr£tt&mmkyoZRj&&itxM&Mmi&* teTmxt±Ti&&8L&± 

4 

[2] ftflECaCl ^tfteMMtf. CaCl & WaCl£^tP^gk^fc5M*Jgl (-15 

2 2 

[3] WusBTiCl ^tf^Jll&l'W^ TiCl ^.^^Jg^b^^tf^^-efe 

4 4 

[4] ^W^f^<D^g!-m±^Ca^tf^®li^M^^-r^^i:^J:t)> ^o^^M 



[5] MfeCa^fr^ffl^M^ Ca^t^Mg^tf^Sl^Mr^SM^^^fB^cT) 

[6] TiX{iTi-a-^<D^(C#o-CgiJ^-t-5CaCl ^SJ^^^^^#m-f-f»*^l 

2 

[7] SJ&^^&#tB£*WtCaCl &Ca£Cl t^m^C^-f 5««IS^, 

2 2 

M^^6^fB«<DCajl7C^J:§TiX{4Ti'g'^<D®I^^o 

caci ^^K^cai>mmuiMm^Km^n\z.^w^'t(omm.^<D 

2 

CaCTCl ^tf^JS^b^^M^^^rBtffE^M^^Ti^XfiTi^^^ 

4 
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[ii] ffimnM^MX*W\$LirZ>ci &tio ^j^-fr-cnci ^^-rs^bxa^ 

2 2 4 

4 

[12] BUfB^ffill^f*, CaCl S.T^NaCl^tf^-a-^gfei^-efeSW^^S^IS^^Ca 

2 

2 

[14] ffiffBH^^^&^tiibfc^il!^^, HtflEm^Xm— <^&-r 51^600^^ 
^L-CNaM^^T, ^bfcNa^8t^*i-SNa^-g|Xa^tf f»^« 1 3 

[15] HuiETic i ^^^M^k^^, Tici r xfifacD&mmkyo&^&M&m&zm 

4 4 

[i6] R!^m^(D^mm.±i^ca^^m^.m^^i-^tizx^, wmm^m 

frbT^(DmM&^Ca&&&ttm&m8icm&<DCam^iC£ZTiXfeTi&&<D 
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[17] CaCl ^*JLoCaaS**Ufc*JWa*SJSMrtfc^L, t<DmMi&rp<D 

ca^Tici *m&^-ammm%& ^rm^^^myvJimt^ 

4 

StrfBSJS?MrtoSifiSfeia<7>Cajft*C(®a:%)*s % O0fi%, ?giSfcl&0>i&& 

#500— 1000 < CT-&3^£^ii-5Cait7C (-«fc5TiO$S[5t3f*fco 
[18] CaCl ^*J.OC^#»»bfcjSi«!^^^^rttC^U W^i^^© 

2 

Catrnci SrSiS$*-cmiB»i8kta»p fcTi*fc&£j&*-lir3S5cXg£:, 

4 

Ti^<D^^#oTCa^S^ s i£Tbfc^ifi^^tt^-r-5-i:(-J;?)Cait^^Wfe 

4 

V ^Ca3g5c»C«fc5Ti©t83t^ife-C*)oT x 

*&IBKJS^«F'loj§iBfc!fi<oCa«ia£C(SCfl:%)*s % O0fi% x &jft£<£>?&& 

^S500-1000 < C"X?feS^i:^#mt't-5Cajl7c{CiSTi<Z)Siit^rfe o 
[19] fl&IBSJS*«f30?gEi»Jfi©Ca*aPC (flt%) tf*. C^O. 005«*%. ^B[i£<D 
M#550-950 < CT*fc«9, ffiHECaMC («»%) fc«fflWft<oaft^©BB«aST 
IB ( 1 ) 3£rWfci-flt3&£ 1 7*fc 1 8 fcfl EUcCDCaiSTC JlSTiOMit^&o 
C ^ O. 002XT-1. 5 ••• (1) 

[20] ittffECaCl «r£tri&Wfc!fc&^ CaCl JttmaCl^tf^iSfc!fiT?*>«f!!f*«17*fc 

2 2 

1 8 (CfB^<DCajS5c t £ i-5Ti(D^it^i£ 0 

2 

[22] KJfcS&SS^ft^tfi&ftlfcCaCl SrCatCl £H:S^I##-*-5«#X@&^3k 

2 2 

«^Xm^^^4^fcCa^^^F^T^Ti<D^^MJ^{-^ffl-r<5f»*^21^ 

[23] ttfl?Xg-C£j&£*LfcCl 3rTiO (dKi^$-&-CTiCl &£j&t&m4KJMtr£fr* 

2 2 4 
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